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Abstract
A piece of music titled MT1 was composed and a study carried out with it foundthat it could aid students in memorizing semantic 
declarative facts. This research follows on to create a mobile application (MT1 app) and the pilot studyagain confirmedthe 
enhanced use of MT1 as a memory support tool. Constructive feedbacks were receivedto guide future improvements of the MT1 
app. This research found that the MTI app has potential to become more versatile and to a greater extent, automated; so as to 
allow a widespread use and ease of access as a memory support tool. 
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1. Introduction
Echoic sensory memory (ESM) lasts for 2s compared to 250ms for iconic sensory memory (ISM). With ESM 
having a longer duration, there is theoretically more opportunity for storage into short-term memory (STM). Musical 
memory in STM can last up to 180s while non-musical STM lasts for only 20s [1]. This extended time could help 
subjects increase the length of their STM of the information which in turn allows for more information to be 
transferred to long-term memory (LTM) via repetition.
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Based on above theory, we investigated specifically what musical factor improved memory by administering free 
recall tests on 21 subjects [2]. Statistical analysis using one-way ANOVA on SPSS software was conducted and 
results showed that weak rhythm and a disjunct melodic motion had a significantly negative effect on memory 
improvement. The Cohen effect size for repetition was very insignificant and hence this song factor was not 
considered in the composition of the memory support music piece, MT1. Factoring the raw data in as well, MT1 was 
composed with a slow tempo, strong rhythm and conjunct melodic motion.
MT1 is targeted at helping students aged 13-16 to memorise semantic, declarative facts as part of their learning in 
schools. Students would input cue words, which are the keywords of the information, as lyrics of MT1 and 
memorise the cue words by listening to MT1 with the lyrics repeatedly. When students need to recall the 
information, they can draw the cue words from their memory of MT1. The cue words would then trigger the 
memory of the information.
For information to be transferred into the LTM, frequent repetition of the information is needed. These days most 
if not all students aged 13-16 have access to mobile devices. Educators are also increasingly making use of mobile 
applications to allow learning to be more accessible and to allow students to learn at their own pace. This study 
integrates the memorization tool (MT1) into a mobile application, in order to enhance learning and for students to 
utilize the tool more conveniently.
The research aims to establish the effect of MT1 on the performance of the subject in a memory test, and to built
a mobile application that allows users to use MT1 to memorise information used. Currently, this application is 
targeted at students but there are plans to expand the target audience to other age groups as well. 
The hypothesis is that MT1 significantly improves the performance of subjects in a memory test, and the 
application should further enhance the performance.
2. Methodology
We created a mobile application (MT1 app) and carried out a pilot study, which comprised two experiments 
below, to test its usefulness.
2.1. Experiment 1
29 subjects participated in the first experiment and they were then divided into 2 groups of 15 and 14 subjects. 
The first group listened to a monotonous recording of a set of cue words while the second group listened to the same 
words as lyrics of MT1. The first group was instructed to use any memory method they wished apart from any form 
of physical notation of the words while the second group was instructed to link the words to the music to memorise 
the words. Both groups listened to the recording and music track twice respectively. Then, all subjects had to 
complete identical fill-in-the-blank short quizzes that tested their memory of the words.
2.2. Experiment 2
4 subjects participated in the second experiment. The subjects used a simulation of the application on a computer. 
They were given a set piece of information where they were given the freedom to sing it in any method they wished, 
making a recording of their voice over MT1 using the application. They were allowed to use the application to
memorise the cue words, listening to the recording as many times as they saw fit. After that, they were given a fill-
in-the-blank quiz (the set piece with random words removed). 
While they were using the application, observations of their method and difficulties were made. After completing 
the experiment, subjects were interviewed regarding their feedback about the application and MT1 in terms of how 
it can be improved and which element they believed helped them most in memorising the information.
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3. Results
3.1. Experiment 1
An independent samples t test was used to compare the number of words recalled by participants given the cue 
words without music (n = 14) to the number of words recalled by participants given the cue words with music (n = 
15).  Calculations were carried out using the Statistical Package for Social Sciences (SPSS) [3].
Inspection of the skewness, kurtosis and Shapiro-Wilk statistics indicated that the assumption of normality was 
supported for both conditions. Levene’s statistic was non-significant, F (1, 27) = .457, p = .505, and thus the 
assumption of homogeneity of variance was not violated. 
The t test was statistically significant, with the non-music group (M = 8.07, SD =3.55) reporting scores 2.47 
lower, 95% CI [.02, 4.91], than the music group (M = 10.47, SD = 2.85), t(27) = 2.070, p = .048, d = .80.
3.2. Experiment 2
A qualitative analysis of the observations, results and feedback on the 4 subjects was carried out. Most of the 
subjects noted that MT1 was indeed useful in helping them memorise the information and that the tune was easily 
recalled after the experiment was over. This demonstrates the utility and success of MT1 as a memory tool. 
However, all subjects experienced some difficulty in the learning and recording of the lyrics into MT1. Regarding 
the application, all subjects felt there were areas for improvement in terms of navigation. It was observed that 
subjects needed more detailed instruction and assistance in the operation of the application and the learning of MT1.
Table 1. Compiled observations, feedback and test scores of subjects in Experiment 2.
Subject Observations Feedback Score /15
A x Displayed difficulty in fitting the lyrics into 
the rhythm and melodic fluctuations of MT1
x Was confused by navigation of the 
application
x Tune of MT1 is difficult to learn
x MT1 is helpful in memorizing the 
information
x Application can be more user-friendly in 
terms of labeling of buttons
8
B x Took considerable time to learn the tune of 
MT1 before being able to record the lyrics
x Was confused by navigation of the 
application
x Unsure of usage of the action buttons in terms 
of how to save, record and play
x Was able to easily sing the tune of MT1 but 
only fair performance in associating lyrics 
with music
x Tune is difficult to learn
x Pitch of MT1 is unsuitable for pitch of voice
x MT1 can be transposed or made more flexible 
to different voice ranges
x Fast-forward and other actions to adjust the 
playback of the recording would improve 
user-friendliness
x MT1 is helpful in memorizing information.
12
C x Difficulty in learning tune of MT1
x Experienced difficulty in singing lyrics and 
matching lyrics to MT1
x Was unable to carry out recording properly 
and hence unable to complete fill-in-the-blank 
test.
x MT1 is helpful in memorizing small chunks 
of the information (in short phrases)
N/A
D x Difficulty in learning tune of MT1
x Needed guidance in navigation of application
x Was able to memorise MT1 but could not 
successfully associate lyrics with the music
x Was unable to carry out recording properly 
and hence unable to complete fill-in-the-blank 
test.
x Navigation and action buttons of application
need to be improved
x Fast-forward and other actions to adjust the 
playback of the recording
N/A
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4. Discussion
4.1. Interpretation of results
In summary, feedback from subjects show that the application needs to be more user friendly in terms of 
navigation. Subjects appeared confused about the subsequent action carried out by the action buttons. For example, 
assistance was required on how to save recordings and which buttons to click in order to hear sample music or to 
listen to their recording. Some subjects also experienced difficulty in tying the lyrics to the music to record into the 
app. There are two subsets of this problem. First, subjects without a good foundational music background were 
unable to learn the tune of MT1 well. Second, this then affected the subjects’ ability to fit the lyrics into MT1. Some 
subjects were unsure about how the words should be fitted to the music and others were unable to sing the lyrics 
clearly and fluently.
Most importantly, there needs to be a solution to resolve the issue regarding the subjects’ difficulty in fitting 
lyrics into MT1. As confirmed in experiment 1, MT1 significantly helps subjects to memorise the information as 
long as the lyrics are well fitted and already in the recording. Hence, it is the matter of fitting the words into the 
music seamlessly and singing it well enough such that the recording usable, there is the issue in this case. Both 
problems can be solved if the software that automatically converts the keywords subjects enter as text into lyrics of 
the music, fitting the syllables appropriately, and then generate a sung recording of the music, is incorporated into 
the application.
4.2. Mobile application and improvements
The application would require improvement in the following areas: navigation, lyric input and recording 
functions.
There are no immediate screen transitions in the application when action buttons are used. Clearer labeling and 
transitions to show that an action button has been pressed would be implemented to help the user experience 
seamless navigation. Buttons on the bottom bar would be made clearer with appropriate symbols. 
Subjects C and D in experiment 2 were unable to sing the lyrics clearly and well into the application. Hence, to 
accommodate for users who face the same difficulty, the software needs to automatically translate text inputs into 
song lyrics recorded over the song. 
4.3. Conclusion
The pilot study showed that the MTI app is a promising memory supporting tool. From Experiment 1, it was
confirmed that MT1 was useful in memorising information. Participants gave feedbacks that they felt MT1 was 
useful in helping them memorise the information during the experiment. From Experiment 2, it was confirmedthat 
there was positive effect of MTI in the mobile application on enhancing the human subjects’ performance. 
Feedbacksfrom theparticipants were encouraging. However, the MT1 app would need more refinement in terms of 
making navigation more seamless and the recording functions such as fast-forwarding and restarting before it can 
allow widespread use.
4.4. Limitations
Only 4 subjects participated in the second experiment at the point to prepare this publication. Two of which were 
unable to properly make a recording of their sung lyrics over the music due to difficulties in learning the tune of 
MT1 as well as fitting lyrics into the music. As only 2 scores were recorded, a statistical analysis between 
Experiment 2 and Experiment 1 to investigate the effect of the application on the performance of participants could 
not be properly carried out yet. 
Also, as it was a pilot study, subjects were using a prototype (the mobile app simulator on a computer)to test the 
MT1 app, instead of a published app on smart mobile device. This may have a slight impact on the usability of the 
application.
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4.5. Future directions
A repeated study will be carried out with more participants so that a statistical analysis can be performed to find 
out the effect of the MT1 app on the subject’s performance. With the feedbacks received from the pilot study 
(Section 4.2 and Table 1 above), further improvements to the MT1 app will be made. The research can also be 
expanded to other music tracks to accommodate for a range of information.
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